V eterinary antimicrobials (VA) are widely used by the livestock industry in North America at therapeutic levels for treatment of infections and at sub-therapeutic levels to prevent disease and improve feed effi ciency. Estimates indicate that approximately 11 to 16 million kg are administered to livestock annually in the United States alone. Since up to 90% of administered VA may be excreted, land application of manure is a major pathway for VA dispersal to a wider environment, thereby exposing VA to potential runoff to surface waters. The extent and processes of VA loss from farmland following manure application via rain runoff are poorly understood. Best management practices in many jurisdictions recommend incorporation of manure on cultivated land though surface (broadcast) application is often permitted on no-till or forages.
In a study published in the March-April 2014 issue of the Journal of Environmental Quality, researchers from the University of Manitoba, Environment Canada, and Agriculture and Agri-Food Canada used simulated rain to generate runoff from fi eld plots that received manure from animals administered chlortetracycline (applied alone and as a mix with sulfamethazine), sulfamethazine, and tylosin. Losses from surface-applied and soil-incorporated manure were compared. Manure was applied to plots at a rate of 60 Mg ha -1 (wet wt.), which is typical for irrigated crops in southern Alberta, Canada. Simulated rain was applied shortly after manure application (and disc harrowing to 10 cm depth on the soil-incorporated treatment) using a portable Guelph Rainfall Simulator II. Runoff sample extracts were analyzed for VA by liquid chromatography-tandem mass spectrometry. Initial VA concentrations in manure were 3,068 to 4,918 µg kg -1 for chlortetracycline, 301 to 359 µg kg -1 for sulfamethazine, and 108 to 181 µg kg -1 for tylosin.
Whether beef cattle manure was surface applied or soil incorporated, excreted residues of chlortetracycline, sulfamethazine, and tylosin were available for transport in simulated rain runoff, indicating potential environmental effects if runoff reached receiving waters. Antimicrobial concentrations in runoff generally refl ected the corresponding concentrations in manure. Soil incorporation of manure reduced concentrations of chlortetracycline (from 43 to 17 µg L -1 when applied alone and from 75 to 12 µg L -1 when mixed with sulfamethazine) and sulfamethazine (from 3.9 to 2.6 µg L -1 ) in runoff compared with surface application. However, there was no signifi cant effect of manure application method on tylosin concentrations (range, 0.02-0.06 µg L -1 ) in runoff.
Another way of looking at VA losses in runoff is to express the VA mass in runoff as a percent of that applied with the manure. Mass losses of chlortetracycline were signifi cantly reduced with soil incorporation of manure (from 6.5 to 3.5% when applied alone and from 6.5 to 1.7% when applied with sulfamethazine). Soil incorporation likely placed antimicrobials below the runoff-soil interaction zone, rendering them relatively protected and unavailable for transport. However, mass losses of sulfamethazine (average of two application methods, 4.8%) and tylosin (average, 0.24%) in runoff were not affected by manure incorporation.
Soil incorporation of manure is a recommended beneficial management practice mainly from nutrient retention and odor reduction viewpoints. Our fi ndings show that the potential for surface water contamination by chlortetracycline and to a lesser extent sulfamethazine in runoff can be reduced by incorporation of manure shortly after application, thereby strengthening the rationale for this practice to further reduce the risk to aquatic ecosystems. Amarakoon, I.D., F. Zvomuya, A.J. Cessna, D. Degenhardt, F.J. Larney, and T.A. McAllister. 2014 
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